An integrated expert system has been developed to solve the charge particle beam optics problems [1,21. The optics elements are a drift space, a bending magnet, a quadrupole, a sextupole, an octupole, a solenoid, an accelerating tube and some elements introduced by the users. BEAM-LINER is coded by the C++ language and the UNIX operation system with a graphical user-oriented interface on the PC Pentium 11.
Introduction.
The user-oriented interface is created allowing to solve the beam matching problem, to compute of betatron functions, of phase advances and to investigate other problems. The beam motion is described on of the envelopes (of p-functions) and the frequencies of betatron oscilations (what is by the ideology of the methods of the snooping abroad of phase multitude). The motion of the single particles of the beam (trajectories) is described on the simple language of the transfer matrixes. But it is possible by the numerical integration, also.
The description of member functions
and the class structure.
BEAM-LINER is written by means of object-oriented design [ 3 ] in X Window system without the using of ready libraries of control elements (such as Motif, Athena and etc.) . That is why we created some minimal set of classes which are necessary for the building of user-oriented interface (some buttons, the edit boxes, the message boxes, etc). Moreover, we created the base class (Xelement) for the representation of elements, of which the system of beam optics itself is to be constructed. Below we will describe four from the set of elements: those are a drift of space, a quadrupole, a solenoid, and dipole. For them we created four different classessuccessors of Xelement. Fact is that all classes of control elements are successors of one abstract base class and inherit its member functions -that allows to curtail greatly the measures of the main loop which receives and handles the events. The using of virtual functions lets us not to rewrite the same fragments of code for the elements of different types. All constructors and the member functions of classes are described in header files obj2.h, obj3.h, and obj-draw.cpp
The interface description.
The whole code of program is split into separately compilable modules. Module main.cpp contains function main, which fills objects array, creates the main program's window and launches the main loop. Main loop acts in the following way: in the moment when next event has been received, an array of objects is being looked through. If the mouse's cursor were located in the frontiers of an object (lets call such an object "active"), then it's corresponding response-function and then function ResponseTable, residing in file response.cpp, are being called. After they finished, the window is to be updated. If the right key of mouse (rEvent. type==ButtonPress, rEvent. xbutton. button==Button2) were pressed while cursor were located over the special position, averted for 
